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On the Dimensionality of the WAIS Battery 
for Two Groups of Normal Males 


Abstract 


Factor analysis is applied to two 19 by 19 intercorrelation matrices of 
Wechsler split-half subtest scores, in order to estimate the dimensionality 
of the basic battery. All of the WAIS tests except Vocabulary were given. 


The subjects were 228 male college or college~-preparatory students. 


Evidence is adduced supporting the statistical significance of 10 or- 
thogonal dimensions within the 10-test battery studied, but the factors are 
not perfectly congruent with the subtest structure of the battery. Compre- 
hension is found to involve two distinct factors, while no distinctive and 
significant factor is found for Object Assembly; the reliability of the latter 
can be accounted for by the Block Design and Picture Completion factors. An 
eleventh factor which can be interpreted as a weak doublet for Object Assembly 


is of questionable significance. 


The results are consistent with the efforts of some clinical psychol- 
ogists to interpret the Wechsler "psychogram" as a personality measure, pro- 
vided attention is given to the individual items of the Comprehension and 
Picture Completion tests. The results are also consistent with prior factor 
studies of the Wechsler which have found only three to five factors; the large 
superficial. difference in the results may be attributed to a limiting feature 


implicit in the. methodology of most prior studies. 
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On the Dimensionality of the WAIS Battery 


for Two Groups of Normal Males* 


Many persons (1, 2, 3, 4, 7, 10, 12, 14, 15, 16, 19) have applied fac- 
tor analysis to the Weaistes = and the consensus of most of their results 
has led to the prevailing psychometric view that this battery measures just 
three conmon factors. However, discordant results have recently been re- 
ported by Cohen (6, 8), who obtained evidence in support of five common fac-~ 
tors for a series of samples spanning a wide range of ages. Earlier, Davis 
(9) reported a factor analytic study of the WB-I together with other test 
variables, in which he found ten distinct factors each of which was corre- 


lated with at least one Wechsler subtest. 


In evaluating this situation it must be borne in mind that common factor 
analysis, using communelity estimates in the diagonal of an 11 by 11 subtest 
intercorrelation matrix and assuming the validity of conventional factor ana- 


lytic reasoning,> cannot require more than 7 factors under any conditions, 


1 This research was supported by the Society for the Investigation of Human 
Ecology. 


S By referring to "the Wechsler" generically, the reader will understand 
that we mean to include the original Wechsler-Bellevue Intelligence Scale - 
Form I (WB-I), its alternate form the Wechsler-Bellevue Intelligence Scale - 
Form II (WB~II), the synthesis of these forms into the Wechsler Adult Intel-~- 
ligence Scale (WAIS), the adaptation of the battery as the Wechsler Intelli- 
gence Scale for Children (WISC), as well as translations end other adapta- 
tions of the same set of 11 subtests for use in other cultures and languages. 
We shall often refer to specific subtests by means of the commonly used ab- 
breviations, as follows: A = Arithmetic, BD = Block Design, C = Comprehen-~ 
sion, D = Digit Span, DS = Digit Symbol, I = Information, MZ = Mazes (in WISC 
only), OA = Object Assembly, PA = Picture Arrangement, PC = Picture Comple- 
tion, S = Similarities, and V = Vocabulary. It may be noted that tests com- 
monly classified as "verbal" have single-letter abbreviations, while those 
commonly classified as "performance" have two-letter abbreviations. Descrip- 
tions of the various versions of these tests may be found in the appropriate 
manuals for test administration (22, 23, 24, 25). 


3 It will be evident from what fcoliows in this paper that we may accept the 
validity of Guttman's (13) contention that the null hypothesis for factor 
analysis may well be that there are many factors, rather than that there are 
few. The fact remains that one's chances of separating any number of factors 
improve with the use of more variables, and this course is simply made more 
imperative by Guttman's argument. 
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and can provide a very good fit to the observed correlations with even fewer 
factors. It is therefore reasonable to suspect that the typical three-factor 
result may depend more on this limiting feature of the methodology rather 
than on any reality of the data. Cohen's results provide support for such a 
hypothesis, even his five-factor results having been obtained from matrices 
that could require eight at most. (His WISC matrices were 12 by 12.) Davis! 
results also support such a hypothesis, but they are not fully convincing, 
both because other non-Wechsler tests were a part of the analysis, and on 
other more technical ey he Still further support for the hypothesis is 
implicit in the conviction held by many clinicians that pattern analysis of 


ne Wechsler "psychogram" works (e.g., 11, 18), even though psychometric analy- 


seg of the battery have provided virtually no support for this conviction. 
In a direct test of clinical pattern analysis (5), Cohen's results are again 
relatively optimistic, but hardly encouraging. 


Being guided by the hypothesis that the Wechsler may provide meaningful 
measurement along substantially more than three dimensions, we were led to 
collect and analyze new empirical data in a manner that is capable of estab- 
lishing at least as many dimensions as there are tests, but that does not 
force this result. Only an analysis meeting these requirements of experi- 
mental design can provide cogent evidence of the true dimensionality of such 
@ battery as the Wechsler. ‘It is the purpose of this report to describe 


such an analysis and its results. 


The basis of our analytic procedure is to score as many as possible of 
the subtests as split-halves. This results in almost doubling the number of 
variables without recourse to tests extraneous to the Wechsler, and sacrifices 
only a portion of the reliability level of the variables; the latter effect 


is compensated by using a sufficient number of cases. If the test battery 


4 Only 202 of Davis! 356 subjects took the WB-I, and each correlation in the 
matrix that he factored was based on all the available pairs of cases. Ap- 
parently the 202 are not a representative sub-sample, for this has led to 
production of a markedly non-Gramian matrix, serious distortion of conmmunal- 
ity estimates, and possible over~-estimation of the number of meaningful 
factors. 
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has been successfully constructed, this procedure brings all the heretofore 
specific factor variance into the common factor space, and leads to the ex- 
pectation that we should find a different doublet factor corresponding to 
each of the original subtests. That this result is not forced, however, may 


most easily be seen in the fact that it is not even attained. 
Procedure 


Data were available to us for two distinct samples who had been tested 
using the same slightly modified form of the WAIS. Sample A was composed of 
96 male high school seniors, who had been systematically chosen from a much 
larger number so as to represent a wide variety of personality types (as 
determined by a paper-pencil inventory) and levels of academic over~ and 
under-achievement. Sample B was composed of 132 cases, and included every 
male student registered as attending a particular coeducational, denomina- 
tionally affiliated, four-year liberal arts college. All cases in Sample A 
were tested by the same experienced examiner, while all cases in Sample B 


were tested by another, initially inexperienced examiner. 


The test battery employed with both samples was based most directly 
on the WAIS. However, the Vocabulary test was omitted altogether (to save 
time), and the remaining ten tests were administered in the sequence of and 
using the directions called for by WB-I. Also, additional relatively more 
difficult items were used with the Information, Digit Span and Arithmetic 
tests in order to provide adequate ceiling for each test separately for each 
of our subjects, and these additional items were counted in scoring when the 
subject got them right. 


As the major innovation in our procedure, each test (except Digit Symbol) 
was scored as two experimentally independent parts. Wherever possible, the 
items of the full form were arbitrarily divided into odd- and even-numbered 
sub-subtests; in the case of Digit Span the separate scores were for "Poy - 
wards" and "backwards." This scoring procedure yielded 19 variables, with 
a numerical raw score for every variable for every case in each sample. It 
may be noted that factor analysis of a 19 by 19 correlation matrix can theo- 
retically yield as many as 14 factors, and that this potentiality has been 
provided without bringing in any new tests. 
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Samples A and B were first analyzed separately. Table 1 gives both of 
these intercorrelation matrices, along with descriptive statistics for both 
samples on the 19 variables. An electronic computer was used for the fac- 
toring, and each analysis was reiterated several times in order to determine 
the approximate number of factors and obtain stable communality estimates 
based on these factors. Using "rule of thumb" procedures to fix the number 
of factors, Sample A required a minimum of 9 factors (after six iterations ) 


and Sample B a minimum of 10 factors (after eight iterations). 


Tucker's procedure (20) for maximizing the congruence of two factor 
matrices was now employed to provide a statistical measure of the number of 
factors common to both samples. This procedure yields a series of numbers 
that may be regarded as correlations between corresponding factors in the 
two samples. When one of these correlations is sufficiently large it serves 
to establish the significance of an additional factor match. By trying to 
match too many factors, one obtains some match-correlations that are at a 
chance level and can recognize those which are better than chance. Accord- 
ingly, matches were sought using the first 13 factors existing after com- 
munality stabilization in each sample, and the values shown in the first 
column of Table 2 were obtained. 


The first seven values in this column differ from unity only as a result 
of rounding errors in the computation; the remaining values have been arranged 
in order of decreasing magnitude. The second colum of Table 2 shows the 
cumulative sums of the values in the first column, starting at the bottom of 
the series, while the third column shows the expected value of this sum. 

The latter values are expressed in fractional form, since they are exactly 
determined by theory. The final colum gives the ratio of the observed sum 
to the expected sum. These ratios all have an expected value of one, and 
have been found in empirical studies based upon synthetic random data to be- 
have very much like F-ratios (21), although the proper number of numerator 
degrees of freedom has not been worked out. (The denominator degrees of 


freedom are infinite, since the expected sum was given by theory.) 


If we take the numerator degrees of freedom to be approximately the 


same as the numerator of the expected value fraction, the ratios for 8 


ASUadI] SUOWIUIOD aATRaID aqvordde ay) Aq poutoaos are saponie YO ‘asn Jo sayns Joy Aresqry] aurpuC Ae{1A\ Uo (suoMpuod-pue-suLIayuIOs Kaji Arerqyautuo//:sdny) suoMIpuog pur suLIay at 29g “[ZZOZ/Z1/6Z] UO Arerqry] UTJUG APIA ‘X°Z600041' 6S6I POS8-ELET YZOOI 0 [/lop/uios Aaya Arerqueuluos/:sdny wos pepeopumog ‘| “6S61 ‘POS8EEET 


23338504, 1959, 1, Downloaded from https://onlinelibrary wiley.com/doi/10.1002/j.2333-8504.1959.tb00092.x, Wiley Online Library on [29/12/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License 


t : “ST = N fTeuo8erp aqq eacqe are santea gq atdites 
‘96 = N fTeucBepp aq3 AoTaq are soenTea y eTdures, 


gv Tt 45°T9 ~~ gdgt «=o4€T2 =LTQT @leT O6€0 gtBtT of00 6gfO ThLO TIT gett ghoe TET OfHO EST aQgo C6BT HESO- Zee aLLS sa 
os*s §=gstet) =o URGT one 6T9E SAS BoE ognE EWE Oodle SEOT 60ZT 0662 S6EZ 9TZT 920 966% OgO LOGO 9000 ff6T wrS = QhtLTt a) 
T6°z f£o°nt gee algr = glen LEGE OLTE 9152 9652 Ses€ as10- blee OZIt gggo £610 wT Llge goto SHSo ghee OTE HS HT %o 
lg’€ €g°6T O¢ht Loly yesh ~~ gL9S TES =«aTHE «=Loee «ROE QTOTS96He «SOR QOLT) «QS6T «= RGLT «= TOOE.«s«GQEO = eTO-—SCs«WLS? SS°t = Sh’ QT 40g 
€TE Oete $650 6S 209s oes -- geto- €Sz gtee 6ST, egoo- ago Sete 9190 Ozer eQTr oSze E00 TI6O o0Oge Lo°E = 60°08 Ogu 
oL°t sgh g690 oOLO€ onfe log Loge -- O6EE eget f6L0 eagtO- GOOT- OCaBT fo HETO? COST 9TOZ 9EhO H2bo-~ 6ELT at obeh rete 
est wh dost gtl2 olltT 1662 S62 HER -- 690E 4520 6£lL0 BRO COHZ COTS STII gTSo 4260 S9S% gnzo- ollo LyT  42a°9 Ona 
igrE Ex" T Sto €0f0 Ltt gote - egnz Lote 92 ats TETE onfe este Ggle S6tT Boo 6L1t OTT? 6aQe CQOT TIST zee oezat | ya 
ELE Qh'et Tohe GOLT 6gTZ T6TE gQztz ITS gope gz -- SttO- gO Elgt 90ST feo TOT 94Z Y9ISO- TOOT gLTe lgrz 6ent va 
oz’ = =SS°g 6HOT 6520 HTHe STQT 6012 4560 COLT THTe SET -~ HO6h HGO OTLT ey6o Hl€2 folo Hee Hehe HTHZ S6°T L0°6 ay 
w°T 9E°g QTET QOTO TIgT SET QSST 6OHT LULT ahhT 6ett Ek -- Sone hye 0610 gtlLo 6920 9962 4562 ogne fez 69°8 %5 
eet ong 6gg0  Ls9% O6LT nkfs ERLE 6510 glgdO TeLt hte Suze Te -- 9€9S 6662 6l2E glee 1O6T GEgE Oth core «6H kb ty 
LL°t = LL°9 6LST 999T ag6t €EQT STOT ONOT geSo- LEgt aes €Sot ETO HSOS = 699€ goTh 9Se€ gage 29SE Sooe fo°t 1h % 
6R°T £0°9 geet f9St To90 49ST 6z0T Loz ltr efz0- 90% OOT- QTSo- €SST oUge -- 0065 9090 99fT 660T LO £E°t ears % 
€€°t = 46°9 TeLO «ghet €6Tt «S9g2 SOlLt LOT 610 €o0fo Sent 6LHO £SG0 Ogt€ n6r€ QTey oa oft2 ot6e gefc £HST ett orl ay 
€6°T OTOT Ogg0 atSo Eggo «SEET ROOT ZTHT QnLT SnIe Gate SOE Sloe Lyte 6LIT QTSt- Tet -- Toto o66t ite nSt 6€ot = % 
00°2 €g° OT SO%- 9€00- TREO ge00- ‘hCO- 4610 €Egtr €lS0 gzg0 ther Sogz COO $260 z060- RETO TENE _ 9662 86 Let2 1O°T =69°TL O% 
ae hot = BEBO SEOT «OST CogtSt OaTgT §«SQET «S6RT «EQOT «OHO Sone goog «= akg «= OOECsteSt CO aOKE «CLT? OSes == SS OT sm = & 
Of2 Gh'TT g9Sc~ gTOO Oot LLyT ELT QoSO IST Ont at See Lone ze <Slz QSTO bvTIT Teok wee 19 -- 6e°T og’ Tt a 
germs sty Sue oe For sy yyy Sy ae 


*xSHOIELYN NOLLVTAYMOOMMINI 9 ‘TVILINE 


wo WDA AU FWD KF SH 


Pre FP 
Ww F Oo 


Table 2. 
FACTOR MATCHING COEFFICIENTS 


& xf” B(d ) Ratio 


-9339 3.2151 36/19 1.697 
-T9ILT 2.2812 25/17 1.551 
-6267 1.4895 16/15 1.396 
5126 8628 9/13 1.246 
3330 +3502 4/11 .963 
.OLTE .0172 1/9 2155 
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and for 9 factors exceed the conventional 5% percentage point appearing in 
F-tables. This appears to establish the statistical significance of at 
least 9 factors that must be present in both Samples A and B. Since the 
ratio falls below one after the llth factor, we may accept 11 as a maximum 


estimate of the true number of factors common to both samples. 


One way to see what the matching factors are is to proceed along the 
main line of Tucker's matching procedure (20), locking the two factor matri- 
ces together in their maximally congruent relation and then rotating the re- 
sulting 38-variable factor matrix towards simple structure. While this would 
have required less additional computation than the plan actually followed, 
the alternative plan that was followed offered the advantages of providing 
the clearest single picture of each of the factors and of simplifying the 
whole presentation of the final results. 


The procedure that was followed was to combine Samples A and B into a 
single group of 228 cases, compute a single correlation matrix for the 19 
variables (Table 3), and factor this matrix. In this factoring, it was as- 
sumed that there should be 11 factors, and a total of 16 iterations” were 
carried out with successively improved conmunality estimates, starting with 
initial conmmunalities of zero for all variables. The degree of conmunality 
stabilization attained may be seen in Table 4, which shows each of the last 
five sets of n° estimates, including those generated by the final iteration. 
The unrotated factors obtained at this point are shown in Table 5, in order 


of decreasing contribution to variance. 


Table 5 was rotated by machine according to Kaiser's normal varimax cri- 
terion for simple structure (17), resulting in the final values shown in Table 
6. The factors in Table 6 have again been arranged in order of decreasing 
contribution to variance, and reflected so as to exhibit a maximally positive 
manifold. Parentheses have been used in Table 6 to identify the two highest 
loadings for each factor, and any other loadings of comparable magnitude. 


? The last 10 of these iterations and the subsequent rotation were carried 
out in a single 20-minute period on the University of California Computing 
Center's IBM 701, with the cooperation of Mr. Jack 0. Neuhaus. 


ASUadI] SUOWIUIOD aATRaID aqvordde ay) Aq poutoaos are saponie YO ‘asn Jo sayns Joy Aresqry] aurpuC Ae{1A\ Uo (suoMpuod-pue-suLIayuIOs Kaji Arerqyautuo//:sdny) suoMIpuog pur suLIay at 29g “[ZZOZ/Z1/6Z] UO Arerqry] UTJUG APIA ‘X°Z600041' 6S6I POS8-ELET YZOOI 0 [/lop/uios Aaya Arerqueuluos/:sdny wos pepeopumog ‘| “6S61 ‘POS8EEET 


23338504, 1959, 1, Downloaded from https://onlinelibrary wiley.com/doi/10.1002/j.2333-8504.1959.tb00092.x, Wiley Online Library on [29/12/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License 


as ~~ 6SLT QlS2@ GILT OCOTT ST90 ZEktT H6€O nezt ELLO ESOT gono gest lot 250 L6L0 Ene0- £910 9890- SS°OT £6°6S sd 

: 6SLT =~ Ee €90E QSEh Layee n9S2 ost SeyT EnSO TEET Toes Q6Et LoyT 90St Osho LITO 2690 6nOT L6°S = S2"QT Ho 
else €&€h -- oy 6€9€ EUS sos E69T She ZT SQ6T GOET O9nT 9160 EtlO LQST TOTO Qh6O HTQT 662 = UL aT yo 
6TLT £905 9694 ca elss fof 6052 61€2 Sole LEZt olLT 1952 Q9LST T9OCS THES TeQT TeeO- SOHO gogt wh |= 92°6T Faq 
OOTT g9SEn 6E9E QLSsS = g9et «= athe ae efe L660 6HOt €46Z slot O@ST SLET EWT Loco~ 1H6O Sood THE Leos Oca 
Stgo 6olnee =6Cthe )§=6fEDE = 9 2T _ ese qllt tet EO SOfO STITT 920 62t eshet TeQt 0220 ZhHO ‘*hdO Wet wel ore 
ZEnT «SZ HOS «= GOSZaTHS «RBE CC -- «2S SOE LQST «= SOST «= 692T «=LeLT «= hSO eQO SC OLEO «= eST OLSeS SGOT) HTT 4S" = S0°g og 
n6EO Toot €69t 6lEe 2652 lt 6506 -~ sect gt€e «= aEze SES «HT «= HTO- «SC TT6O CLBTS STC SBQT OST sS°€ = L° TT 4a 
Hest «=Seyt «OKne §=6SQLZ GEES RTHT «OT «= SGEE 80 w- =o «ESOT sogsGeS leez «= TGHO” «Sent «=LEee = LtIgo nlle ZT TE =Ger€Tt Ova 
€tlo €eSc o6et Leet 160 EO SoSt gtee OTT QTSh THT COHL gQyoO- O€et Lene eles Sa92 Ll9Se twe Lg dg 
€SoT TRET 9Q6T OLLT SOT Sofo 4692T eee ET 99h << THZ Qyet S9TO- Telo xgtt Loge ol9z 062 go*e 0S" %% 
gone «6 TSee «OKT ) 9S En6S OC STTRCCLMELTCCSED™ CGS! STeST OTHE i> Ss eESCSeTOCOOKEE «=gele 66a LSB SE wre? 99°9 dy 
BEST Q6ET 9OHT OLST ehLOT 9%0 g9nSO g56t Leze ConT net e2etS -~ gole agle SES ESST GREE HSLE eT  T6°9 % 
Hlgt Loyt 9150 1902 Ozst €62t ego OTC” TOHO- BnIO- SOTO- LSet golze -- TES gd60- Lolo- B60 STO grt 69°S st 
zeso 90ST «ETLO Oehee «SLET BRST «CLEO «CTT6O «SC SekT «Ok eT «=CTeLO SCOLEE aQhE «CTESh 0 -- Ss SQST OCETeT «= TSOE Ss EOET det = To"h Sq 
1610 0SHO «=6LgST «6TeeT )«OETLT «= Tegt est = L6te «= Eze «= lghe «= nQeT «Ogee SSE) BO- «SRST ee Zone Oeste gl°t er or a) 
6yzo- LTTO TOTO Yee Lofo~ ozo Lloze est Ltgo alee Loge 66% €SSt Lolo- €TZt Zone =e gLog = ae 06°T = 6T°TT 9% 
€9l0 2590 9n60 SohO RH60 B6r0 Ssot 6eT bbe Se92 oloe LSe gnf€ wSo IS0E eee gloe == 6T6S te 6g°OT ay 
9e90- 6HOT IGT gOgtT SO0OZ REO HeTT gOST ett lose de OG6E HOLS STO f€O€r alle the 616S + Svs TO°TL oy 
ex "yo YW Fe % St [ Fe fw  %S FH YY HY %& %H % FF YF ey 


SdNOu) GaNIGOO YOA XTMLVA NOL ISNNOOMTINI 
"€ STqBL 


12th 


7229 
7305 
3704 
4649 
6124 
6651 
8131 
6358 
9903 
4OTT 
L645 
2931 
5408 
5433 
6184 
6259 
4658 
5736 
3451 


10.7836 


Table 4. 
LAST FIVE ho ESTIMATES 
13th 14th 15th 
7287 {339 7383 
7327 7342 1351 
3683 3669 3659 
474 4830 4908 
6149 6166 6178 
6730 6800 6862 
8322 8494 8652 
6256 6161 6076 
5982 6057 6126 
4015 3961 3915 
4660 4671 4678 
5979 6003 6011 
5361 O315 jefe 
5483 9529 59°72 
6171 6156 6139 
6251 6246 6245 
4637 4621 4610 
D157 5768 dT72 
3483 galt 3552 
10.8277 10.8645 10.8961 


16th 


TH21 
7355 
3654 
4981 
6187 
6919 
8798 
6002 
6191 
3876 
4683 
6006 
5231 
5612 
61.23 
6245 
4601 
a7TTL 
3587 


10.9243 
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Discussion 


We know, on the basis of the matching results for Samples A and B, that 
there must be a minimum of 9 significant factors in Table 6. There may be 
more -~ partly because the significance test was one requiring positive evi-~- 
dence for acceptance of each factor, and partly because there may have been 
a factor in either sample that could not be matched in the other. However, 
the matching results also established 11 as a reasonable upper bound on the 


number of factors, and this number was used to obtain Table 6. 


Examination of the results in Table 6 suggests that the 11 factors may 
be divided into three groups. The first group would include Factors I 
through VII; there can be no question about either the statistical signifi- 
eance or the psychological interpretation of any of these seven factors. 
Each of these factors can be clearly identified by its two highest loadings, 
which are derived from the two parts of what is normally the same test. These 
seven factors appear to be relatively independent of item content, and to de- 
pend primarily on item form, or item type. Except for Factor I, which brings 
BD and OA together, these results have little to contribute to our under- 
standing of the meaning of these item forms. Factor I has been identified as 
BD because the BD loadings are both larger than both OA loadings, and BD thus 
appears to provide the better definition of the factor. 


The second group of factors would include Factors VIII, IX, and X, while 
the third group would include only Factor XI. In the varimax rotation, Fac- 
tors VIII, IX, and X are all of the same order of magnitude of importance, 
making it virtually impossible to regard only some of them as significant. 
Since we know from the matching results that'‘at least two of these are sig- 
nificant, we are forced to conclude that all three of them are; this brings 
the total number of significant factors up to ten. On the other hand, while 
Factor XI may reflect a true dimension, only a relatively weak case may be 


made in favor of its statistical significance. 


Factor VIII has a loading for the even Comprehension score that is of 


the same order of magnitude as the large loadings appearing on Factors I 
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through VII, but the odd Comprehension score has only its fourth highest 
loading on this factor. Thus, while this factor comes the closest to pro- 
viding a doublet for C, and has been so identified, it appears to depend 
more on item content than on item form. Consideration of the differential 
item content of Cy and Cys and of the item content of Sp» which provides 

the second highest loading for this factor, suggests that this factor prob- 
ably measures the subjects' conventional understanding of certain basic prin- 
ciples affecting interpersonal relations. Thus, subjects who score high on 
this factor must tend to respond correctly to items which require them to 
recognize the influence of bad company, to understand the function of govern- 
ment taxation and regulation of labor and marriage, and to relate "praise" 
and "punishment" in terms of their influence on future behavior. It may be 
noted that all the ¢ items judged to be relevant for this factor appear in 
both WB-I and WAIS, but not in WB-II. 


Factor IX is marked by three loadings, all of a somewhat lower order of 
magnitude and all from parts of different tests. Again it seems clear that 
we are dealing with a content factor; we have identified it as C' solely be- 
cause the even Comprehension score seems to provide the cleanest available 
measure of the dimension. Examination of the differential item content of 


PCO and PC_ suggests the relevance of distinguishing between responses that 


E 


depend on fairly specific prior experience (i6e%5 learning) and other responses 


that depend solely on noticing the relevant stimulus information in the PC 
item (ive: 5 recognition of incongruity). The latter function may be attrib- 
uted to Factor VI, and the former to the present Factor IX. "Breadth of 
Experience” provides an interpretation of this factor that appears consist- 
0 and Ap» but this 
interpretation might also be construed to call for loadings from Ty and/or 


ent with the loadings (and atypical item content) of C 


The Since Information does not load this factor, it seems best to regard 
Factor IX as "Breadth of Practical Experience," reserving the concept of 


"Breadth of Intellectual Experience” for possible application to Factor II. 


Factor X has a good loading for DS, and since it was not possible to 
split this test into operationally independent parts, it is unreasonable to 
expect any clear doublet to emerge for Digit Symbol. It may well represent 
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a distinct dimension solely as a= function of its item-type. Thus, while we 
have identified this factor as DS, it seems likely that the inclusion of a 
parallel form of the Digit Symbol subtest would result in some changes; the 
loading for DS would probably be higher, and that for OA, could be lower with- 
out loss of common-factor status for the dimension. 

Factor XI poses the only difficult problem in interpretation. There seem 


to be at least four distinguishable possibilities, as follows: 


(1) The factor may be pure chance. There is no statistical evidence 
that will clearly establish the significance of this factor. It has no large 
loadings, and only accounts for a small amount of variance. It is virtually — 
identical with Factor X of the unrotated matrix, not having participated very 


much in the varimax rotations. 


(2) The loadings may represent the near hyperplane of a Vocabulary fac- 
tor, which would probably have been found if the Vocabulary test had been 
given to our subjects and included in the analysis in the same fashion as the 
remainder of the Wechsler battery. Any of the first seven factors would look 
much like Factor XI if its marker test had been omitted from the battery. 


(3) The difference between the loadings for D,, and D, may be meaningfuls 


F 
a small rotation against Factor IV would give a loading of .4 for D,, while put- 


ting Ds in the hyperplane. A similar rotation against Factor I eat pring 
the Block Design scores into better alignment with the hyperplane, and create 
loadings for OA, and OA, of about .2 and .3, respectively. These rotations 
would also increase the variance accounted for by the factor, but not by e- 


nough to remove it from last place in the series. 


(4) Capitalizing on the same differences in the profile of loadings, 
the factor might be reflected and rotated against Factors I and IV to pro- 


duce the largest positive loadings on D,, and BD: 


While any attempt to apply the results of this study practically must 
obviously proceed on the basis of Hypothesis 1 above, there are several at- 
tractive features of Hypothesis 3. This hypothesis would lead to identifica- 
tion of the factor as OA, and such a factor is otherwise missing from our re- 


sults. OA scores that are widely divergent from a Wechsler profile are 
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sometimes interpreted (11) as betraying a divergent level of anxiety within the 
subject (low OA corresponds to high anxiety). Divergent scores on Digit Span, 
and particularly D,, have sometimes been given similar interpretations (11, 18). 
The extremes of anxiety, however, are found primarily in "abnormal" populations. 
Since there are very few clinically sick individuals in our Samples A and B, 
this hypothesis as to the meaning of Factor XI would account for its relatively 
gmail variance. Also, as was noted under Factor X, the Lack of a parallel 

form for DS may have helped Factor X to steal some OA variance that could be- 


long to Factor XI. 


In any event, however, further empirical data should be gathered and ana- 
lyzed if the status of Factor XI is to be clarified. The battery used in the 
present analyses should be augmented with a parallel form for DS and two 
Vocabulary subscores. The sample should include a significant number of ab- 
normal personalities, as well as representative cross-sections of normal 


groups. 


Summary 

Factor analysis is applied to two 19 by 19 intercorrelation matrices of 
Wechsler split-half subtest scores, in order to estimate the dimensionality 
of the basic battery. All of the WAIS tests except Vocabulary were given. 


The subjects were 228 male college or college-preparatory students. 


Evidence is adduced supporting the statistical significance of 10 or- 
thogonal dimensions within the 10-test battery studied, but the factors are 
not perfectly congruent with the subtest structure of the battery. Compre- 
hension is found to involve two distinct factors, while no distinctive and 
significant factor is found for Object Assembly; the reliability of the latter 
can be accounted for by the Block Design and Picture Completion factors. An 
eleventh factor which can be interpreted as a weak doublet for Object Assembly 


is of questionable significance. 


The results are consistent with the efforts of some clinical psychol-~ 
ogists to interpret the Wechsler "psychogram" as a personality measure, pro- 
vided attention is given to the individual items of the Comprehension and 
Picture Completion tests. The results are also consistent with prior factor 


studies of the Wechsler which have found only three to Pive factors; the large 
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superficial difference in the results may be attributed to a limiting feature 
implicit in the methodology of most prior studies. 
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